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ABSTRACT 
 
 
   
 
                 A series of xTeO2-(70-x)B2O3-30MgO samples with 0 ≤ x ≤ 70 mol% and 
doped samples with composition of 100-y(30TeO2-40B2O3-30MgO)-yEu
3+
, 100-
z(30TeO2-40B2O3-30MgO)-zDy
3+
, and 100-y-z(30TeO2-40B2O3-30MgO)-yEu
3+
-
zDy
3+
 with 0.2 ≤ y ≤ 2 mol% and 0.2 ≤ z ≤ 2 mol% were prepared via solid-state 
reaction method. All the samples were characterized by X-ray diffraction (XRD), 
Fourier transform infrared spectroscopy, Raman spectroscopy, energy dispersive X-
ray spectroscopy (EDX), field emission scanning electron microscopy (FESEM) and 
photoluminescence spectroscopy. The XRD results of the samples prepared at 650
o
C 
to 850
o
C showed that the major phase was Mg(Te2O5) while MgTe6O13, Mg2(B2O5) 
and MgB4O7 were observed as a minor phase. The phases of Dy(BO2)3, Dy2Te4O11, 
EuB2O4 and Eu2Te4O11 were observed in the XRD patterns of doped samples. The 
EDX analyses confirmed the presence of boron (B), magnesium (Mg), tellurium 
(Te), oxygen (O), europium (Eu) and dysprosium (Dy) elements. In addition, the 
weight percentage of boron (B) decreases with the increase of x mol%. Based on the 
FESEM images, the xTeO2-(70-x)B2O3-30MgO samples with 0 ≤ x ≤ 70 mol% 
prepared at 750
o
C consist basically of sub-micron size agglomerates of irregular 
shape. The surface morphology of Eu
3+
, Dy
3+
 and Eu
3+
-Dy
3+
 doped samples is more 
agglomerated compared to the 30TeO2-40B2O3-30MgO samples. The grain sizes of 
samples doped with Eu
3+
 (1.91 µm), Dy
3+
 (1.87 µm) and Eu
3+
-Dy
3+
 (2.84 µm) are 
smaller than the grain size of the undoped sample (2.99 µm). There were six main 
regions observed in IR spectra which are due to the B-O-B (400-590 cm
-1
), Te-O-Te 
(550 and 610 cm
-1
), TeO2 (600-800 cm
-1
), TeO3 (757 cm
-1
), BO4 (840-1200 cm
-1
) and 
BO3 (1300-1400 cm
-1
) vibrations. The observed spectra also show greater bands for 
tellurite network with the increase of x mol%. From the Raman spectra, the intensity 
of the peaks due to Te-O-Te, TeO2 and TeO3 groups increases with the increase of x 
from 0 to 30 mol%. The luminescence spectra of 100-y(30TeO2-40B2O3-30MgO)-
yEu
3+
 with 0.2 ≤ y ≤ 2 mol%  showed that there was an increase in the emission 
intensity which results in the enhancement of the red emission from the samples. All 
the spectra of 100-z(30TeO2-40B2O3-30MgO)-zDy
3+ samples with 0.2 ≤ z ≤ 2 mol% 
show the main characteristic emission lines of Dy
3+
, which consist of magnetic 
dipole transition,
 4
F9/2→
6
H15/2 at 484.19 nm (blue), and hypersensitive electric dipole 
transition, 
4
F9/2→
6
H13/2 at 578.44 nm (yellow). The observed emission spectra of 
100-y-z(30TeO2-40B2O3-30MgO)-yEu
3+
-zDy
3+
 samples with 0.2 ≤ y ≤ 2 mol% and 
0.2 ≤ z ≤ 2 mol% exhibit three strong bands centered at 483.78 nm, 578.97 nm and 
616.83 nm which correspond to the 
4
F9/2→
6
H15/2 (Dy
3+
), 
4
F9/2→
6
H13/2 (Dy
3+
) and 
5
D0→
7
F2 (Eu
3+
) transition respectively. The yellow emission (
4
F9/2→
6
H13/2) becomes 
a dominant peak in the emission spectra compared to the other emissions. The 
longest decay time was observed from the transition in europium and dysprosium 
ions.  
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ABSTRAK 
 
 
 
 
 Satu siri sampel xTeO2-(70-x)B2O3-30MgO dengan 0 ≤ x ≤ 70 mol% dan 
sampel berdop dengan komposisi 100-y(30TeO2-40B2O3-30MgO)-yEu
3+
, 100-
z(30TeO2-40B2O3-30MgO)-zDy
3+
, dan 100-y-z(30TeO2-40B2O3-30MgO)-yEu
3+
-
zDy
3+
 dengan 0.2 ≤ y ≤ 2 mol% dan 0.2 ≤ z ≤ 2 mol% disediakan melalui kaedah 
tindakbalas keadaan pepejal. Semua sampel dicirikan menggunakan pembelauan 
sinar-X (XRD), spektroskopi infra merah transformasi Fourier, spektroskopi Raman, 
spektroskopi sinar-X tenaga menyerak (EDX), mikroskopi pengimbasan elektron 
pancaran medan (FESEM) dan spektrokopi fotoluminesens. Keputusan XRD bagi 
sampel yang disediakan pada suhu 650
o
C hingga 850
o
C menunjukkan fasa major 
ialah Mg(Te2O5) manakala MgTe6O13, Mg2(B2O5) dan MgB4O7 dilihat sebagai fasa 
minor. Fasa Dy(BO2)3, Dy2Te4O11, EuB2O4 dan Eu2Te4O11 dilihat dalam corak XRD 
bagi sampel berdop. Analisis EDX mengesahkan kehadiran elemen boron (B), 
magnesium (Mg), tellurium (Te), oksigen (O), europium (Eu) dan dysprosium (Dy). 
Tambahan pula, peratus berat bagi boron (B) berkurangan dengan peningkatan x 
mol%. Berdasarkan imej FESEM, sampel xTeO2-(70-x)B2O3-30MgO dengan 0 ≤ x ≤ 
70 mol% disediakan pada 750
o
C terdiri daripada bentuk bergumpal yang tidak tetap 
bersaiz mikron. Morfologi permukaan bagi sampel berdopkan Eu
3+
, Dy
3+
 dan Eu
3+
-
Dy
3+
 adalah lebih bergumpal berbanding sampel 30TeO2-40B2O3-30MgO. Saiz 
butiran bagi sampel yang didopkan dengan Eu
3+
 (1.91µm), Dy
3+
 (1.87µm) dan Eu
3+
-
Dy
3+
 (2.84µm) adalah lebih kecil berbanding dengan saiz butiran sampel tidak 
berdop (2.99 µm). Terdapat enam kawasan dapat dilihat dalam spektrum IR yang 
disebabkan oleh getaran B-O-B (400-590 cm
-1
), Te-O-Te (550 and 610 cm
-1
), TeO2 
(600-800 cm
-1
), TeO3 (757 cm
-1
), BO4 (840-1200 cm
-1
) dan BO3 (1300-1400 cm
-1
). 
Spektrum yang diperhatikan juga menunjukkan jalur yang lebih besar bagi rangkaian 
tellurite dengan peningkatan x mol%. Daripada spektrum Raman, keamatan puncak 
yang disebabkan oleh kumpulan Te-O-Te, TeO2 dan TeO3 meningkat dengan 
peningkatan x daripada 0 kepada 30 mol%. Spektrum luminesens bagi sampel 100-
y(30TeO2-40B2O3-30MgO)-yEu
3+
 dengan 0.2 ≤ y ≤ 2 mol% menunjukkan wujudnya 
peningkatan dalam keamatan pancaran yang menyebabkan peningkatan pancaran 
merah pada sampel. Semua spektrum bagi sampel 100-z(30TeO2-40B2O3-30MgO)-
zDy
3+ dengan 0.2 ≤ z ≤ 2 mol% menunjukkan garis pancaran ciri utama bagi Dy3+, 
yang terhasil daripada peralihan dwikutub magnet 
4
F9/2→
6
H15/2 pada 484.19 nm 
(biru), dan peralihan dwikutub elektrik hipersensitif, 
4
F9/2→
6
H13/2 pada 578.44 nm 
(kuning). Pancaran spektrum bagi sampel 100-y-z(30TeO2-40B2O3-30MgO)-yEu
3+
-
zDy
3+
 dengan 0.2 ≤ y ≤ 2 mol% dan 0.2 ≤ z ≤ 2 mol%  mempamerkan tiga jalur kuat 
berpusat di 483.78 nm, 578.97 nm dan 616.83 nm yang masing masing merujuk 
kepada peralihan 
4
F9/2→
6
H15/2 (Dy
3+
), 
4
F9/2→
6
H13/2 (Dy
3+
) dan 
5
D0→
7
F2 (Eu
3+
). 
Pancaran kuning (
4
F9/2→
6
H13/2) menjadi puncak dominan dalam spektrum pancaran 
berbanding pancaran yang lain. Masa pereputan paling lama berlaku daripada 
peralihan dalam ion europium dan dysprosium. 
